Klebsiella spp. are widely recognized as opportunistic, antibiotic-resistant pathogens often acting as agents of bacteremias and respiratory and genitourinary infections, particularly in patients under stress. Their significance in the soil and water environments has not been so completely documented. Klebsiella pneumoniae and Klebsiella oxytoca, although opportunistic pathogens (5) , are also widely distributed in nature (17) and can fix atmospheric nitrogen under some conditions (14) . Reports indicate that these two species have been isolated from lakes (4), rivers (17) , seawater (6) , sewage and various waste waters (7, 12) , soil (12) , animals including humans (1, 8-10, 13, 18) , forest and farm products (3, 15, 18) , and drinking water (2) .
Although the colony characteristics of Klebsiella spp. have been well documented when grown on various selective media designed for the enumeration and characterization of members within family 1, the Enterobacteriaceae, relatively little attention has been directed towards the development of selective media specifically for this genus. Different methods have been reported with M-FC medium (1), double-violet agar (4), MCIC (2), and M-C medium (7) . This paper describes a highly selective medium for Klebsiella spp. which is based upon the use of a minimal medium (5) containing sodium nitrate instead of ammonium sulfate as first described in 1980 by Wong (S. H. Wong, M.Sc. thesis, Acadia University, Wolfville, Nova Scotia, Canada, 1980). It was discovered that this simple modification allowed contaminated cultures of K. pneumoniae to be easily purified.
In the medium used in our experiments, the specific nitrogen source was changed to potassium nitrate. The modified medium of Wong contained the following ( To determine the effectiveness of the modified medium of Wong in selectively culturing Klebsiella spp., various fecal, sewage, vegetable, soil, and water samples were examined. To enumerate or isolate Klebsiella spp., samples were diluted in a 10-fold dilution series in a sterile standard phosphate buffer at a pH of 6.8. A 1-ml amount of each dilution was added to 20-ml samples of molten agar to make a seeded pour plate, or 0.1 ml was streaked over the surface to form a lawn plate. Incubation of plates was at 35°C for 36 h. Both surface and submerged colonies appeared as pink to red with intensified red centers. Surface colonies were also mucoid. Discrete colonies were restreaked onto the same medium to determine purity and then identified by using a standard identification procedure and the Minitek system (BBL Microbiology Systems, Cockeysville, Md.).
Two major colony types were observed during the studies. These were either a 1-to 2-mm-diameter convex rather mucoid pink-to-red colony or a somewhat larger colony type which was more watery and pale red with a dark red center.
The medium had high specificity for Klebsiella, revealing relatively large populations of this genus in the various samples as follows: alfalfa sprouts, 6.5 x 107 CFU/g (wet weight); bean sprouts, 2.7 x 106 CFU/g (wet weight); carrots, 3 x 104 CFU/ml (washings from surface); raw sewage, 2 x 104 CFU/ml; primary sewage, 1.4 x 104 CFU/ml; secondary sewage, 3 x 102 CFU/ml; tertiary sewage, 2 x 101 CFU/ml ( Although this does not indicate that the agar is free of nitrogen, it would support the hypothesis that most of the available forms of this element would be in the nitrate fraction. Selective growth could occur as a result of one or a combination of two or more of the following assimilative routes: denitrogen fixation, nitrate reduction and assimilation, direct nitrate uptake and utilization, possible degradation or uptake or both of the nitrogenous compounds in Noble agar. Thus, although the mechanism by which the medium functions needs to be resolved at least in part by acetylene fixation and nitrate reductase (16) studies, the medium does appear to be highly selective for some Klebsiella strains.
Studies are presently under way to determine the precise mechanism by which the medium is selective. Klebsiella ozaenae (ATCC 11296) and Klebsiella rhinoscleromatis (supplied from stock culture, Microbiology Department, University of Alberta, Alberta, Canada) both failed to grow, indicating that the selectivity for Klebsiella spp. may be at the interspecies level.
To assess the sensitivity of recovery of Wong modified medium, dilutions of randomly selected strains of Klebsiella spp. were made in normal saline and seeded to plate count agar as well as to various selective media. All plates were incubated at 35°C for 24 h ( Table 2) . It can be seen that the lowest recovery on Wong modified medium was at least 80% of the CFU found on plate count agar, with most strains showing 100% or better. This compares very favorably with MCIC medium, on which sensitivity of recovery is much From the initial studies, the enumeration of Klebsiella spp. on Wong modified medium in raw and treated sewage would allow the efficiency of a treatment system to be easily monitored. In the samples of sewage subjected to various progressive forms of treatment, the counts were reduced from the raw sewage by 30, 85, and 99.5% at the primary, secondary, and tertiary stages, respectively. Another use would be the monitoring of microbial loadings in vegetables, particularly sprouted legumes. The medical significance of this medium remains to be determined.
